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2D real time ultrasound for pelvic ﬂoor muscle assessment
Description
2D realtime ultrasound can be used for non invasive 
assessment of pelvic ﬂoor muscle (PFM) function with 
standardised protocols described for both transabdominal 
(TA) (Sherburn et al 2005, Thopmson and O’Sullivan 2003) 
and transperineal (TP) approaches (Dietz 2004). The TA 
approach requires a moderately full bladder; the probe is 
placed over the supra-pubic region to visualise the bladder 
and the bladder base. The sound head is angled caudally to 
obtain a clear image of the bladder wall. The TP approach 
is undertaken without a full bladder; the probe is placed 
directly on the perineum, and allows direct visualisation 
of the ano-rectum, urethra, and bladder neck. In neither 
approach are the PFMs visualised directly. Movement of 
the bladder base (TA), and bladder neck or ano-rectal angle 
(TP) are the surrogate markers for PFM action. Movement 
of the pelvic ﬂoor, during voluntary PFM contractions, and 
automatic activity in functional tasks are visualised and 
linear displacement (mm) is measured (Peng et al 2007). 
Using the TA approach, a marker is placed in the mid-line 
of the inferior bladder (transverse plane) and at the point of 
greatest displacement of the bladder base (sagittal plane). 
The linear displacement from the resting position to ﬁnal 
position is measured using online callipers. Using the TP 
approach measurements of the movement of the bladder 
neck are relative to the pubic symphysis, whereas in the TA 
approach displacements are absolute values, as there are no 
ﬁxed bony landmarks in view. More detailed information 
regarding pelvic organ prolapse can therefore be obtained 
in the TP approach (Dietz 2004).
Reliability: Good intra- and inter-rater reliability has been 
shown for both methods during PFM contraction (ICC 0.81 
to 0.93). TP (ICC 0.87) is more reliable than TA (ICC 0.51 
to 0.86) during functional manoeuvres which may reﬂect 
the difﬁculty in maintaining ﬁrm probe placement on the 
abdominal wall (Dietz 2004, Thompson et al 2007).
Validity: Movement of the bladder base/neck reﬂects PFM 
contraction conﬁrmed by digital palpation (Sherburn et 
al 2005) and correlates only moderately to PFM strength 
measured by manual muscle testing (r = 0.58) and vaginal 
pressure measurements(r = 0.43). This suggests each tool 
assesses different aspects of PFM action, viz occlusion 
versus lift.
Sensitivity: TA ultrasound is more sensitive than digital 
palpation to assess the lifting action of the PFM (Frawley 
et al, 2006). Incontinent women showed more bladder neck 
movement on TP ultrasound during Valsalva, head lift, 
and cough than continent women (Thompson et al 2007, 
Lovegrove Jones et al 2009), and on TA ultrasound more 
bladder base movement during Valsalva (Thompson et al 
2007), however cut-off values have not been determined.
Commentary
2D realtime ultrasound assessment of PFM function 
allows direct assessment of the ‘lifting’ action of the PFM 
not previously available using digital palpation. The TP 
technique is more difﬁcult to learn, is more personally 
invasive, and the perineal placement of the probe limits 
some functional manoeuvres. The TA approach has several 
advantages for physiotherapists in a clinical setting as it 
is totally non-invasive and it may be used in populations 
where PFM digital palpation may not be appropriate, eg, 
children, adolescent women, women with vaginal pain, 
elderly women and men. It may also be a useful tool for 
screening musculoskeletal and sports clients for pelvic ﬂoor 
dysfunction.
Ultrasound also allows visualisation of the PFMs during 
voluntary contraction and relaxation and reﬂex activity. 
Many people with pelvic ﬂoor dysfunction have difﬁculty 
relaxing the PFMs (Voorham-van der Zalm et al 2008) 
and ultrasound can be useful biofeedback to improve both 
relaxation and performance. For example, small bladder 
displacement visualised could be interpreted as weak 
PFMs. However, the converse may exist in that the PFMs 
are overactive, and therefore show minimal displacement. 
If this overactivity is not conﬁrmed by vaginal palpation, an 
inappropriate muscle strengthening protocol may be given. 
Being able to contract the PFM voluntarily does not always 
correlate with reﬂex activity during functional activities 
(Devreese et al 2004) and therefore both should be assessed. 
Ultrasound can be used to train ‘the knack’ (Miller et al 
2006) of pre-contracting the PFM before set tasks.
The disadvantages are that 2D realtime ultrasound assesses 
only some aspects of PFM function and does not assess 
occlusion, which has until now been the standard measure 
of PFM strength, or other important aspects such as resting 
tone, speciﬁc morphological defects or for the presence of 
pain, and therefore where possible 2D ultrasound is best 
done in conjunction with digital assessment.
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